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Abstract

Aim and objective: Dysphagia is one of the most common diseases mainly in
geriatric and podiatric populations. As swallowing is the main difficulty in
dysphagic patients, in that situation medicated jelly preparations are the best
alternative to conventional doses forms (tablets and capsule doses form). This
research article is aimed at the formulation and evaluation of Palonosetron
hydrochloride oral jelly to avoid swallowing related issues in paediatric and
geriatric patients and to improve its bioavailability.

Methods: Two methods i.e., congealing and heating were chosen to prepare
sucrose-based jellies. All prepared formulation were evaluated on different
parameters like physical appearance, drug content, pH and dissolution study,
stability study etc.

Results: All formulation was found free from any type of gritty particles. Out of all
formulations MJ1 was found best formulation on the basis of drug release profile
i.e., 79.22% within 30 mins. Accelerated stability studies also confirmed that MJ1
and MJ2 are the best formulations.

Conclusion: This study concludes that Palonosetron hydrochloride can be
delivered successfully by the means of jellies to avoid first pass metabolism.
Keywords: Dysphasia, medicated jellies, Palonosetron hydrochloride, stability
studies.
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INTRODUCTION

Patient compliance and easy dose administration are
the two major concerns to be considered during drug
dose development. Tablets and capsules are not a good
choice for patients suffering from swallowing
problems, especially in the geriatric and paediatric
populations and dysphagic patients. Medicated jellies
can provide ease of administration for such a
population by overcoming the main problem?. Jellies
are semisolid to thick viscous fluids which is easily
taken by patients of advanced age, patients with
disability in ingestion of food and drink in other word
those having difficulty in mastication and swallowing.
These can be administered without water or any type of
liquid. Medicated jellies rapidly melt in the oral cavity
at 37°C. During chewing medicated jelly rapidly
releases drug which is rapidly absorbed through saliva
and directly enters systemic circulation, bypassing
first-pass metabolism?.

Palonosetron hydrochloride is one of the most potent
drugs to minimize “delayed chemotherapy-induced
nausea and vomiting” one of the side effects of

chemotherapy that occurs after more than 24 hours of
therapy®. The molecular weight of palonosetron is
(332.87) both hydrophilic and lipophilic in nature, with
a half-life of 40 hours, approx. 62% protein binding.
With all these good drug properties palonosetron is a
drawback of poor bioavailability i.e., (50%)”.

This study is aimed to develop medicated oral jelly
formulations of Palonosetron hydrochloride for ease of
administration in paediatrics and geriatric patients and
to improve its bioavailability by avoiding first pass
metabolism. Earlier few attempts were made on jellies
as swallowing aids®.

MATERIALS AND METHODS

Palonosetron hydrochloride was obtained from Incepta
pharmaceutical, Ltd. Trisodium citrate and Glycerine
were obtained from Square pharmaceutical Ltd. Citric
acid and Methyl paraben were obtained from ACME
Laboratories Ltd.

Formulation of medicated jellies
Palonosetron hydrochloride:

loaded with
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Heating and congealing methods were used to
formulate jellies. 66.7 gm of sugar is taken in beaker a
to form a sugar syrup, with the addition of 100 ml of
water. All ingredients which are listed in table number
1 were weighed accurately and mixed properly. Which
is heated at 80°C temperature with continuous stirring.

After complete dissolution of gelling agent citric acid
and stabilizer were added which is followed by stirring,
which will improve the softness of the jellies, followed
by boiling for few a minutes with maintaining pH.
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Preservatives were added to the solution with proper
mixing. The next step was the addition of a drug i. e.
Palonosetron hydrochloride into the solution. The drug
was weighed accurately and added to the above
solution with proper mixing. In the last step drug-
loaded solution was transferred into jellies moulds to
cool down and transform in the forms of jellies.
Moulds were covered properly to avoid any type of
contamination®”.

Table 1: Different formulationsof Palonosetron hydrochloride loaded medicated jellies.

Ingredients (in%) MJ1  MJ2 MJ3 MJ4
Xanthan gum - 0.5 1 0.8
Trisodium citrate 3.3 3.0 2 2.8
Glycerin 3 3 3 3
Citric acid 2 - 2 -
Methyl paraben 0.18 0.18 0.18
Sucrose 50 50 50 50
Sodium benzoate 001 001 001 0.01
Strawberryflavour 0.1 0.1 0.1 0.1
Water 20 20 20 20

Evaluations of Palonosetron hydrochloride-loaded
jellies

Physical observation

All Palonosetron hydrochloride-loaded jellies were
analysed for different types of physical testing like the
texture of jellies (on the bases of stickiness and any
type of grittiness by rubbing between fingers type of
change in odor and visually analyzed for clarity®*,
Weight variation

For the estimation of variation in weight, ten jelly
formulations were taken and weighed to find out
average weight. A variation was monitored from
average weight and individual weight*>*2,
Determination of pH

With the means of digital pH meter, pH of the
formulations was estimated. Jelly was dissolved in
water and after it pH was observed**>°,
Spreadability

To determine the spreadability of drug-loaded jellies
multimer suggested apparatus was used after
fabrication. It was estimated based on the slides
separation having jelly formulation”819,
Determination of viscosity

Viscosity of the prepared jelly formulations was
measured by the means of Brookfield viscometer?’.
Content uniformity

Prepared jelly formulations were dissolved in 50 ml of
phosphate buffer pH 6.8. Absorbance was measured by
the means of UV visible spectrophotometer?.
Syneresis

Syneresis or de-swelling is a characteristic of gels by
releasing of liquid which cause shrinkage of gels
resulting in quality reduction of formulation®2.

In-vitro dissolution study

USP paddle-type apparatus was used for this study.
Phosphate buffer was used as dissolution medium
(900ml), temperature was maintained at 37°C and 100
rpm. Samples withdrawn periodically and absorbance
is checked by means of UV visible spectro-
photometer??,

Kinetic modeling of dissolution data
Drug release Kkinetics were analyzed by various
mathematical models such as a zero-order and first-
order kinetic models; Higuchi and Korsmeyer—Peppas
models to ascertain the kinetics of drug release'’.
Zero order Kinetics
Q1 = Qo + Kot
Where Q is the amount of the drug dissolved in time t,
Q is the initial amount of drug in the solution (most
times, Qso) and K is the zero order release constant??,
First order Kinetics
In Qt = |nQo — Kt
Where Q; is the amount of drug released in time t, Qo is
the initial amount of drug in the solution and K is the
first order release constant.
Higuchi model
Qt = Kutz
Where Q: is the amount of drug released in time t, Ky is
release rate constants.
Korsmeyer—Peppas model
Q/Q.= at"
Where n is the release exponent and the function of t is
Q/Q. (fractional release of the drug).
Stability studies
A physically stable oral gel retains its viscosity, color,
clarity, taste, and odor throughout its shelf-life. The
samples were kept at different temperatures (0-8°C and
at room temperature) for 3 months. The samples of
jellies were observed for pH, viscosity and appearance
at the interval of one month. All the measurements
were performed after allowing the samples to be
equilibrated at 25°C for 2 h.
Statistical analysis
All experiments were done in triplicate for each
sample; the results were presented as mean + standard
deviation. One-way analysis of variance analysis was
employed to identify significant differences between
data. Data were analyzed by omitting the insignificant
term with probability value (p) <0.05.

25 CODEN (USA): UJPRA3



Islam et al.,

RESULTS AND DISCUSSION

Total 4 jellies of Palonosetron hydrochloride were
successfully prepared using xanthan gum, glycerin,
citric acid, trisodium citrate and other ingredients in
different ratio. Physical observation of jellies is
important to justify the patient acceptance and
compliance of the products. The medicated jelly was
examined for physical appearance in terms of color,
texture, clarity, and consistency. Among all the
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formulations MJ1 was found best with regards of
smoothness and softness, MJ1 was found a little sticky
but is within an acceptable limit. MJ2 formulation
showed fluid-like consistency. MJ3 and MJ4
preparation were thick in consistency. The consistency
and viscosity of the soft gels are co-related to each
other because both are dependent on concentration of
Xanthan gum, pectin sodium citrate, and co-solute. The
concentration of the polymer directly influenced the
viscosity.

Table 2: Outcomes of evaluation parameters of different drug loaded jelly preparations.

Batch Appearance Consistency %Drug % Weight H Viscosity Spreadability  Syneresis
content variation P (cps)

MJ1 Sr\fe"r‘;fzoirt‘d Cloudy  98.06:0.53 4.46:0.34  6.61:0.07 589937 24 6.48+0.08

MJ 2 Sm‘;m and  Cloudy  98.32+0.36  5.68+0.25  6.63:0.06 633422 28 6.35+0.02

MJ3 Smooth  Transparent 97.23:0.38 5.43%%0.08 6.72£0.07 707869 25 6.62+0.05

MJ4  Verysoft  Transparent 98.52+0.66 5.33%:0.12 6.83:0.02 658924 30 6.83£0.07

n=3, p<0.05

Weight variation was found between 4.46+0.34% and
5.68+0.25% in all prepared jelly formulations. The pH
of the drug-loaded preparations was found in the range
of 6.22+0.02 to 6.63+0.06 which was slightly acidic.
The pH of the jelly preparation in the form of solution
just before gelation is adjusted by means of citric acid
preferably to 4.0 or more up to 7.0. This is because
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when pH is below 4 jelly preparation liable to cause
syneresis and stability of the preparation deteriorates in
some cases. When the pH is 6 or more (close to
neutrality), the jelly preparation is far more excellent in
stability. Sucrose may cause precipitation with citric
acid on standing'. Therefore, a minimum amount of
citric acid was added just to maintain the pH.
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Figure 1: In-vitro release of medicated jellies.

The drug content of all the batches was in between
97.23+0.38 to 98.52+0.66, which is well within
acceptable limits. Syneresis was checked after 24 h of
the jelly formulation. No formulation showed syneresis
at room temperature (25+5°C). Syneresis is more
pronounced in the gels where lower concentration of
gelling agent is used. Syneresis was not noticed at
room temperature probably due to binding of free
water by co-solute. The batch MJ1 has shown 79.22%
and batch MJ2 has shown 71.65 % release within 30
min. The results of release kinetics from revealed that a
higher coefficient of determination value (R? = 0.9784)
was for first-order kinetic of the formulation MJ3
(Table 3). While the fitting of the drug released data on

Korsmeyer—Peppas model showed  non-fickain
mechanism of drug transport (n value between 1.304
and 1.520) that assumed the drug releasing depends on
both diffusion and polymer swelling with the time. The
jelly formulations of batch MJ1 and MJ2 were checked
for a change in various parameters for example
appearance, pH, and viscosity for 3 months. The result
depicts no significant changes in pH and appearance in
the optimized jelly formulations of batches MJ1 and
MJ2 with time. Formulation MJ1depicts best results.
Limitation of the study: There is need of in-vivo study
for the estimation of the effectiveness of the prepared
formulations.

Table: 3 In-vitro release Kinetics data of drug loaded jellies.

Batch Zero order First order Higuchi Korsmeyer Peppas
r? KO(h-1) r? K1(h-1) r? KH(h-1/2) r? n

MJ1 0.813 2.611 0.945 -0.034 0.970 16.39 0.968 1.431

MJ 2 0.823 2.723 0.969 -0.044 0.975 17.03 0.956 1.461

MJ 3 0.798  2.746 0.986 -0.048 0.969 17.39 0.968 1.520

MJ 4 0.902  2.703 0.967 -0.034 0.962 16.29 0.968 1.304
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Table 4: Stability studies results of drug loaded jellies.

Batch Month  pH Viscosity
MJ1 1 6.41+0.04 589937
2 6.38+0.07 579834
3 6.22+0.02 569430
MJ2 1 6.63+0.06 633422
2 6.49+0.04 622420
3 6.53+0.08 612220
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